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$m=\Sigma_{n>0}R_{n}$ $\mathfrak{n}t$ $R$ $m$ $R$
$\hat{R}$ $\hat{R}$ (R) $\hat{R}$
CM $C(\hat{R})$ $R$
$\mathfrak{g}\mathfrak{r}9Jl(R)$ , CM $\mathfrak{g}\mathfrak{r}9n(R)$
$\mathfrak{g}\mathfrak{r}C(R)$ $X,$ $Y\in \mathfrak{g}\mathfrak{r}^{\gamma}\llcorner(R)$ $Hom_{R}(X, Y)$






$-:\mathfrak{g}r\mathfrak{M}(R)arrow 9X(\hat{R})$ , $-:\mathfrak{g}rC(R)arrow C(\hat{R})$ ; $X\vdash\prec\overline{X}$
1. $C(\hat{R})$ $\mathfrak{g}\mathfrak{r}C(R)$
2.
(2.1) $X\in \mathfrak{g}\mathfrak{r}9n(R)$ $\overline{X}$ R^-






$R$ CM $\hat{R}$ CM
1
1 Auslander-
Reiten [1] ( $[2]_{\text{ }}$ )
3. $\hat{R}$ $M$ (gradable) $R$ $X$
$M\simeq\overline{X}$ (R- ) R^-










R- $X$ $Hom_{R}(X, K_{R})$







$R_{(p)}$ $R$ CM $M$
$p$ relevant $M_{(p)}$ $R_{(\mathfrak{p})}$
$R$ $\hat{R}$ ( )
5. $R$ $\mathfrak{g}rC(R)$ $X$ $Y$ $n>0$
$Ext_{R}^{n}(X, 1^{\nearrow})\simeq E^{I}xt_{\hat{R}}^{n}(\overline{X},\hat{Y})$
: $R$ $Ext_{R}^{n}(X, 1^{\nearrow})$ R-
6. $R$ $\Lambda l$ CM R-7JO





$\tau(M)$ $E$ $p$ $q$
(6.2) $M$ $\hat{R}$ $M$ AR :
$0arrow Marrow^{q}Garrow^{p}\tau^{-1}(M)arrow 0$
$\tau^{-1}(M)$ $G$ $p$ $q$
: (6.1) AR $\tau(M)$ $=$
$(syz^{d}tr(M))’$ $X$ $R$ CM $\overline{X}\simeq M$
$\tau_{gr}(X)$ $R$ operation
$\ovalbox{\tt\small REJECT}_{r}(X)=(syz^{d}tr(X))’$ operation $\mathfrak{g}\mathfrak{r}C(R)$ $\tau\overline{(X}$ ) $\simeq\tau(M)$
$M$ AR $Ext_{\hat{R}}^{1}(M, \tau(M))$ EndR^(M)- socle
5 $Ext_{R}^{1}(X, \tau_{gr}(X))$ socle (
) :
$0arrow\tau_{gr}(X)arrow Yarrow Xarrow 0$
$M$ AR AR
1
7. $R$ $M$ $N$ CM R- $C(\hat{R})$
$Marrow N$
(7.1) $N$ $N$ $M$
(7.1) $M$ $\hat{R}$ $M$ $N$
(7.2) $M$ $M$ $N$
(7.2) $N$ $\hat{R}$ $N$ $M$
:(7.1): $N$ (6.1) AR :
$0arrow\tau(N)arrow Earrow Narrow 0$




$0|arrow\tau(N)arrow E\oplus Marrow Narrow 0$
3
131
$M$ $A^{j}I$ $N$ AR
$\tau(N)$ $M$ $\Lambda l$
6 AR :
$0arrow\tau(M)arrow Larrow Marrow 0$




8. CM $R$ $\hat{R}$
Gorenstein $M$ $N$ CM R^- $C(\hat{R})$ $Marrow N$
$M$ $N$
:Gorenstein $K_{\hat{R}}$ $\hat{R}$ I
. $C(\hat{R})$ AR quiver $\Gamma$ $r\circ$ $\Gamma$
CM $\Gamma$
8
9 $\cdot R$ $\hat{R}$ Gorenstein $r\circ$ $\Gamma$
( )
$\hat{R}$ Gorenstein
10 . $\hat{R}$ Gorenstein CM $\hat{R}$- $M$
$n$
$\hat{R}$ CM $L$ (R)
:
$Hom_{\hat{R}}( , L)arrow Ext_{\hat{R}}^{n}( , M)$
: $t=depth(M)$ $t=\dim(\hat{R})$
$M$ $\hat{R}$ CM $n=0$ $L=M$ $\hat{R}$
Gorenstein $M$ $\hat{R}$ $F$ $N$
CM
$0arrow Marrow Farrow Narrow 0$
$\hat{R}$ Gorenstein $cr(\hat{R} )$ $Ext_{\hat{R}}^{i}( , \hat{R})=0(i\geq 1)$
$C(\hat{R})$
$0arrow Eom_{\hat{R}}( , M)arrow Hom_{\hat{R}}( , F)arrow F_{A}o2_{\wedge}\eta_{\hat{R}}( , N)arrow Ext_{\hat{R}}^{1}( , M_{A})arrow 0$
$4_{-}$
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$Ext_{\hat{R}}^{n}( M)\simeq Ext_{\hat{R}}^{n-1}$ $( , N)$ $(n\geq 2)$
$N$ $n=1$ $n\geq 2$
$n-1$
$t<\dim(\hat{R})$ $\lambda l$ $\hat{R}$- free cover
$0arrow Narrow Farrow Marrow 0$
$F$ R-lOffi $N$ R-7]1 depth $(N)=$
$depth(M)+1$ $N$ $F$ $C(\hat{R})$
$Ext_{\hat{R}}^{i}( , \hat{R})=0(i\geq 1)$
$Ext_{\hat{R}}^{n}( , M)\simeq Ext_{\hat{R}}^{n+1}( , N)$ $(n\geq 1)$
$N$ $n\geq 1$
$n=0$
$Hom_{\hat{R}}( , F)arrow Hom_{\hat{R}}( , M)arrow Ext_{\hat{R}}^{1}( , N)arrow 0$
CM $L’$ $C(\hat{R})$ :
$Hom_{\hat{R}}( , L’)arrow Ext_{\hat{R}}^{1}( N)$ $C(\hat{R})$
$Hom_{\hat{R}}( , L^{/})$ projective
$Hom_{\hat{R}}( , L’)arrow Hom_{\hat{R}}( , M)$ $L=L^{/}\oplus F$
: $Hom_{\hat{R}}( , L)arrow Hom_{\hat{R}}( , \Lambda I)$ 1
10 $n=0$
11 . $\hat{R}$ Gorenstein CM $\hat{R}|$- $M$
CM approximation CM
Gorenstein 9
12. $\hat{R}$ $\Gamma^{o}$ $\Gamma$
: $\hat{R}$ Gorenstein $\hat{R}$ Gorenstein
$[\hat{R}]$ $\Gamma^{o}$ 7 $\Gamma^{o}$
$\Gamma$ $[\hat{R}]$ $\Gamma^{O}$
10 CM $\hat{R}$- $L$ $C(\hat{R})$ :
$Hom_{\hat{R}}( L)arrow Hom_{\hat{R}}$( m)
CM R- $\Lambda l$ $\hat{R}$ $M$ $L$
$M$




13. $R_{0}=k$ $grC(R)$ $C(\hat{R})$
$\hat{R}$ CM
: $r\circ$ Brauer-Thrall 1 $\Gamma=\Gamma^{O}$
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